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COMMON DATA LINE SIGNALING AND 
METHOD 

TECHNICAL FIELD 

[0001] The present invention relates generally to integrated 
circuits, and more particularly to a common data line signal 
ing and method for semiconductor devices. 

BACKGROUND OF THE INVENTION 

[0002] As transistor device siZes continue to become 
smaller on semiconductor devices, the Wiring for signal trans 
missions becomes a limiting factor in the overall siZe of the 
semiconductor device. 
[0003] In a typical semiconductor device each data trans 
mitting circuit has a dedicated data line Wiring connected 
betWeen the data transmitting circuit and the data receiving 
circuit. When there are a large number of data transmitting 
and data receiving circuits, a large area of the semiconductor 
device is consumed by the large number of data line Wirings. 
[0004] An example illustrating the conventional approach 
of data line Wiring and data transmission in a semiconductor 
device is set forth in a block schematic diagram in FIG. 1 and 
given the general reference character 100. 
[0005] Semiconductor device 100 includes data transmis 
sion circuits 110 to 140, and data receiving circuits 160 to 
190. Data transmission circuit 110 transmits data to data 
receiving circuit 160 along a dedicated data line Wiring 150. 
Data transmission circuit 120 transmits data to data receiving 
circuit 170 along a dedicated data line Wiring 152. Data 
transmission circuit 130 transmits data to data receiving cir 
cuit 180 along a dedicated data line Wiring 156. Data trans 
mission circuit 140 transmits data to data receiving circuit 
190 along a dedicated data line Wiring 154. Although only 
four data transmission circuits (110 to 140) and four data 
receiving circuits (160 to 190) are shoWn, semiconductor 
device 100 can include many such circuits With each data 
transmission circuit including a dedicated data line Wiring. 
[0006] Furthermore, each data line Wiring typically uses 
the same Wiring layer, for example a metal Wiring layer. The 
data line Wiring can also be typically laid out in a Wiring 
channel, Which may be excluded from having circuitry such 
as transistors. In such a case, the data line Wiring can consume 
a lot of area, Which makes the semiconductor device 100 have 
a larger “die siZe”. With a larger “die siZe”, feWer chips (i.e. 
semiconductor devices) can be manufactured on a single sili 
con Wafer, Which increases manufacturing costs. 
[0007] It Would be desirable to provide a method of 
decreasing the number of data line Wirings on a semiconduc 
tor device and thereby reduce the “die siZe” to decrease manu 
facturing costs. 

SUMMARY OF THE INVENTION 

[0008] According to the present embodiments, a semicon 
ductor device including a common data line in Which data 
may be simultaneously transmitted to and from transmitter/ 
receiver circuits is disclosed. The semiconductor device may 
include a plurality of common data lines. Each common data 
line may be coupled to a plurality of data transmitter/receiver 
circuits, respectively. Data may be transmitted from a ?rst 
data transmitter/receiver circuit on a ?rst common data line to 
a second data transmitter/receiver circuit on a second com 
mon data line While data is being transmitted from another 
data transmitter/receiver circuit from any common data line 

Jan. 8, 2009 

to a third data transmitter/receiver circuit on the ?rst common 
data line. In this Way, the number of data lines may be 
reduced. 
[0009] In one embodiment, data may be provided to a com 
mon data line after being frequency modulated. 
[0010] In another embodiment, data may be provided to a 
common data line after undergoing a phase shift modulation. 
[0011] In another embodiment, data may be provided to a 
common data line after an amplitude modulation is per 
formed. 
[0012] In another embodiment, a bridge circuit may be 
provided betWeen a ?rst common data line and a second 
common data line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block schematic diagram of conventional 
approach of data line Wiring and data transmission in a semi 
conductor device. 
[0014] FIG. 2 is a block schematic diagram of a common 
data line sharing circuit according to an embodiment. 
[0015] FIG. 3 is a block schematic diagram of a transmitter 
circuit according to an embodiment. 
[0016] FIG. 4 is a block schematic diagram of a receiver 
circuit according to an embodiment. 
[0017] FIG. 5 is a graph illustrating a frequency response of 
a band pass ?lter according to an embodiment. 
[0018] FIG. 6 is a frequency spectrum diagram according to 
an embodiment indicating the frequency spectrum of modu 
lated data signals output from transmitter circuits. 
[0019] FIG. 7 is a timing diagram illustrating the operation 
of data line sharing circuit according to an embodiment. 
[0020] FIG. 8 is a block schematic diagram of a common 
data line sharing circuit according to an embodiment is set 
forth. 
[0021] FIG. 9 is a block schematic diagram of a transmitter 
circuit according to an embodiment. 
[0022] FIG. 10 is a block schematic diagram of a receiver 
circuit according to an embodiment. 
[0023] FIG. 11 is a block schematic diagram of a common 
data line signaling system according to an embodiment. 
[0024] FIG. 12 is a block schematic diagram of a data 
transmitter/receiver circuit according to an embodiment. 
[0025] FIG. 13 is a block schematic diagram of a data 
transmitter/receiver circuit according to an embodiment. 
[0026] FIG. 14 is a block schematic diagram of a common 
data line signaling system according to an embodiment. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0027] Various embodiments of the present invention Will 
noW be described in detail With reference to a number of 
draWings. The embodiments shoW a method of sharing a 
common data line among a plurality of transmitter circuits 
and receiver circuits for a semiconductor device. 
[0028] Referring noW to FIG. 2, a block schematic diagram 
of a common data line sharing circuit according to an embodi 
ment is set forth and given the general reference character 
200. 
[0029] Common data line sharing circuit 200 can be inte 
grated on a single semiconductor device. Common data line 
sharing circuit 200 can include transmitter circuits (210 to 
240) and receiver circuits (260 to 290). Transmitter circuits 
(210 to 240) and receiver circuits (260 to 290) may share a 



US 2009/0011710 A1 

common data line 250. Common data line 250 can be a data 
line Wiring using, for example, a metal Wiring layer or the like 
in a semiconductor device. 

[0030] Each transmitter circuit (210 to 240) may transmit 
data that has undergone a frequency modulation at a prede 
termined carrier frequency. Transmitter circuit 210 may 
transmit data (SI) that has undergone a frequency modulation 
at a carrier frequency f l. Transmitter circuit 220 may transmit 
data (S2) that has undergone a frequency modulation at a 
carrier frequency f2. Transmitter circuit 230 may transmit 
data (S3) that has undergone a frequency modulation at a 
carrier frequency f3. Transmitter circuit 240 may transmit 
data (S4) that has undergone a frequency modulation at a 
carrier frequency f4. Carrier frequencies (f1, f2, f3, and f4) are 
different distinct frequencies in an operational frequency 
spectrum of the components (such as bipolar junction tran 
sistors) used to con?gure the transmission circuits (210 to 
240). In the particular embodiment, the bipolar junction tran 
sistors may have a cut-off frequency of about 30-50 GHZ. 

[0031] Each receiver circuit (260 to 290) can alloW a 
respective predetermined frequency band to pass from a pre 
determined transmitter circuit (210 to 240). Receiver circuit 
260 may alloW a band around predetermined frequency f 1 to 
pass While ?ltering out the frequencies (f2, f3, and f4). 
Receiver circuit 270 may alloW a band around predetermined 
frequency f2 to pass While ?ltering out the frequencies (f1, f3, 
and f4). Receiver circuit 280 may alloW a band around prede 
termined frequency f3 to pass While ?ltering out the frequen 
cies (f1, f2, and f4). Receiver circuit 290 may alloW a band 
around predetermined frequency f4 to pass While ?ltering out 
the frequencies (f1, f2, and f3). In this Way, transmitter circuits 
(210 to 240) can transmit data to a predetermined receiver 
circuit (260 to 290) along a common data line 250 by trans 
mitting data at a respective predetermined carrier frequency 
(fl to f4). 
[0032] Note, although the common data line sharing circuit 
200 of FIG. 2, shoWs four transmitter circuits (210 to 240) and 
four receiver circuits (260 to 290), there may be any number 
of transmitter and/ or receiver circuits having predetermined 
carrier frequencies. 
[0033] Referring noW to FIG. 3, a block schematic diagram 
of a transmitter circuit according to an embodiment is set 
forth and given the general reference character 300. Trans 
mitter circuit 300 may be used as the transmitter circuits (210 
to 240) in the common data line sharing circuit 200 of FIG. 2. 

[0034] Transmitter circuit 300 can include a data circuit 
310 and a frequency modulator 320. Data circuit 310 may 
serially provide a stream of digital data 312, corresponding to 
data output Dn, at a predetermined clock frequency to fre 
quency modulator 320. Frequency modulator 320 may per 
form a frequency modulation operation on the stream of data. 
The frequency modulator may receive a base frequency 
modulation signal at a frequency of fc+(n—l)Af and a digital 
data modulating frequencies (fsO and fS1)Where n is from 1 to 
N and N is the number of transmitter circuits (210 to 240), fc 
may be a base carrier frequency, and Af may be a frequency 
spectrum spacing betWeen the modulated digital data signals 
(S1 to S4). Digital data modulating frequencies (fsO and fsl) 
correspond to added frequency for a data Zero (fSO) and an 
added frequency for a data one (fsl). 

[0035] A resultant modulated data signal 322 can then be 
transmitted to the common data line (for example, common 
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data line 250 of FIG. 2). The modulated data signal 322 can 
correspond to a modulated digital data signal Sn (i. e. S1 to 
S4, in FIG. 2). 
[0036] Referring noW to FIG. 4, a block schematic diagram 
of a receiver circuit according to an embodiment is set forth 
and given the general reference character 400. Receiver cir 
cuit 400 may be used as receiver circuits (260 to 290) in the 
common data line sharing circuit 200 of FIG. 2. 
[0037] Receiver circuit 400 can include a band pass ?lter 
410, a demodulator circuit 420, a data converter 430, and a 
data circuit 440. Band pass ?lter 410 can receive frequency 
modulated data 322 and may provide a band pass ?ltering 
function around a predetermined carrier frequency f”. In other 
Words, frequencies around the predetermined carrier fre 
quency f” are alloWed to pass to demodulator circuit 420 
While other frequencies are attenuated and essentially do not 
pass through. By setting the predetermined carrier frequency 
f” as a predetermined frequency (f 1 to f4), then only the modu 
lated data from a transmitter circuit having the predetermined 
carrier frequency f” Will be transmitted to demodulator circuit 
420. Frequency modulated data 322 can be received by a 
common data line (for example, common data line 250 of 
FIG. 2). 
[0038] Demodulator circuit 420 receives the modulated 
data signal 412 and removes the predetermined carrier fre 
quency f” to provide the demodulated data (i.e. the original 
data from data circuit 310) to data converter 430. The prede 
termined carrier frequency f” is fc+(n—1)Af, Where n:1 to N 
and N is the number of receiver circuits (260 to 290). In this 
Way, demodulator circuit 420 may provide a signal to data 
converter 430 having only data modulating frequency fSl if 
the data is a data one and data modulating frequency fsO if the 
data is a data Zero. Data converter 430 may detect the data 
modulating frequency (fsO or fsl) of the received signal to 
provide data (i.e. the stream of digital data 312 originally 
provided by data circuit 310. Data converter 430 may be an 
analog to digital converter. 
[0039] Referring noW to FIG. 5, a graph illustrating a fre 
quency response of a band pass ?lter according to an embodi 
ment is set forth. The frequency response loss curve 510 of 
FIG. 5 can be a frequency response ofa band pass ?lter 410 of 
FIG. 4 for a predetermined carrier frequency f” of a transmit 
ter circuit (210 to 240). Band pass ?lter 410 can have a band 
pass section 520 in the frequency response loss curve 510. 
Essentially, frequencies around the predetermined carrier fre 
quency f” (to include the peak frequency deviation of the 
predetermined modulated data signal) are alloWed to pass 
through the band pass ?lter 410 While attenuating or essen 
tially blocking other frequencies. 
[0040] Transmitter circuits (210 to 240) operate in a differ 
ent frequency domain. This may be accomplished by sepa 
rating the carrier frequencies (f 1, f2, f3, and f4) suf?ciently so 
that respective peak frequency deviation of each modulated 
signal does not result in an overlap, as Will be explained With 
reference to FIG. 6 in conjunction With FIG. 2. Referring noW 
to FIG. 6, a frequency spectrum diagram according to an 
embodiment indicating the frequency spectrum of modulated 
data signals (S1 to S4) output from transmitter circuits (210 to 
240) of FIG. 2. 
[0041] Modulated data signal S1 can be output from trans 
mitter circuit 210 and may have a carrier frequency fl:fc+(n— 
1)Af:fc for n:1 (provided by frequency modulator circuit 
320, for example). Frequency modulator circuit 320 of trans 
mitter circuit 21 0 may further provide digital data modulating 
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frequency (fsO or fsl) depending on Whether the data being 
transmitted has a data Zero or a data one logic value Receiver 

circuit 260 may include a band pass ?lter (such as band pass 
?lter 410, for example) that alloWs the band pass frequencies 
BP1 to pass through While attenuating and thereby blocking 
other signals. In this Way, only signals in the frequency spec 
trum transmitted from transmitter circuit 21 0 may be received 
by receiver circuit 260. 
[0042] Modulated data signal S2 can be output from trans 
mitter circuit 220 and may have a carrier frequency f2:fc+ (n 
1)Af:fc+Af for n:2 (provided by frequency modulator circuit 
320, for example). Frequency modulator circuit 320 of trans 
mitter circuit 220 may further provide digital data modulating 
frequency (fsO or fsl) depending on Whether the data being 
transmitted has a data Zero or a data one logic value. Receiver 
circuit 270 may include a band pass ?lter (such as band pass 
?lter 410, for example) that alloWs the band pass frequencies 
BP2 to pass through While attenuating and thereby blocking 
other signals. In this Way, only signals in the frequency spec 
trum transmitted from transmitter circuit 220 may be received 
by receiver circuit 270. 
[0043] Modulated data signal S3 can be output from trans 
mitter circuit 230 and may have a carrier frequency f3 :fc+ (n 
1)Af:fc+2Af for n:3 (provided by frequency modulator cir 
cuit 320, for example). Frequency modulator circuit 320 of 
transmitter circuit 230 may further provide digital data modu 
lating frequency (fsO or fsl) depending on Whether the data 
being transmitted has a data Zero or a data one logic value. 
Receiver circuit 280 may include a band pass ?lter (such as 
band pass ?lter 410, for example) that alloWs the band pass 
frequencies BP3 to pass through While attenuating and 
thereby blocking other signals. In this Way, only signals in the 
frequency spectrum transmitted from transmitter circuit 230 
may be received by receiver circuit 280. 
[0044] Modulated data signal S4 can be output from trans 
mitter circuit 240 and may have a carrier frequency f4:fc+ (n 
1)Af:fc+3Af for n:4 (provided by frequency modulator cir 
cuit 320, for example). Frequency modulator circuit 320 of 
transmitter circuit 240 may further provide digital data modu 
lating frequency (fSO or fsl) depending on Whether the data 
being transmitted has a data Zero or a data one logic value. 
Receiver circuit 290 may include a band pass ?lter (such as 
band pass ?lter 410, for example) that alloWs the band pass 
frequencies BP4 to pass through While attenuating and 
thereby blocking other signals. In this Way, only signals in the 
frequency spectrum transmitted from transmitter circuit 240 
may be received by receiver circuit 290. 
[0045] Note that there can be a guard band frequency range 
betWeen the frequency spectrums for each modulated data 
signal (S1 to S4). This is to prevent any signal interference 
due to, for example, the inability to create a band pass ?lter 
With sharp enough edges and thereby increase signal integ 
my. 
[0046] A timing diagram illustrating the operation of data 
line sharing circuit 200 according to an embodiment is set 
forth in FIG. 7. 
[0047] The operation of a data line sharing circuit 200 of 
FIG. 2, including transmitter circuits (260 to 290), such as a 
transmitter circuit 300 of FIG. 3, and receiver circuits (260 to 
290), such as receiver circuit 400 of FIG. 3 Will noW be 
described With reference to the timing diagram of FIG. 7 in 
conjunction With FIGS. 2-6. 
[0048] The timing diagram of FIG. 7 shoWs the data output 
Dn (not shoWn) comprising data outputs (D1 to D4) of the 
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respective data circuits 310, and modulated data signals (S1 to 
S4) of respective transmitter circuits (210 to 240). 
[0049] Transmitter circuit 210 may include a data circuit 
310 that provides a data signal D1 and a frequency modulator 
320 that provides a modulated data signal S1. Transmitter 
circuit 220 may include a data circuit 310 that provides a data 
signal D2 and a frequency modulator 320 that provides a 
modulated data signal S2. Transmitter circuit 230 may 
include a data circuit 310 that provides a data signal D3 and a 
frequency modulator 320 that provides a modulated data sig 
nal S3. Transmitter circuit 240 may include a data circuit 310 
that provides a data signal D4 and a frequency modulator 320 
that provides a modulated data signal S4. 

[0050] At time to, data circuit 310 in transmitter circuit 210 
can provide a data signal D1 having a logic “1” level. Fre 
quency modulator 320 in transmitter circuit 210 can provide 
a modulated signal S1 having frequency of fc+fsl. At this 
time, transmitter circuits (220 to 240) may be disabled and 
provide modulated data signals (S2 to S4) having a high 
impedance state. Because transmitter circuits (220 to 240) are 
disabled, the data signals (D2 to D4) are in a “don’t care” 
condition. 

[0051] At this time, the band pass ?lter 410 in receiver 
circuit 260 alloWs the modulated data signal S1 to pass 
through because the frequency of data signal S1 falls Within 
the band pass frequency BP1. Thus modulated data signal S1 
can be passed to the demodulator 420 of receiver circuit 260. 
Demodulator 420 removes the predetermined carrier fre 
quency fc to provide a signal having a digital data modulating 
frequency fsl corresponding to a data one (i.e. a logic “1” 
level) to the data converter 430 of receiver circuit 260. Data 
converter 43 0 may detect the data modulating frequency fSl to 
provide a digital data one to data circuit 440. 

[0052] HoWever, because the frequency of data signal S1 
does not fall Within the band pass frequencies (BP2 to BP4) of 
band pass ?lters 410 in respective receiver circuits (270 to 
290), data signal S1 is essentially blocked from passing to the 
respective modulators 420 and no data is received. 

[0053] At time t1, data circuit 310 in transmitter circuit 210 
can provide a data signal D1 that transitions from a logic “1” 
level to the logic “0” level. Frequency modulator 320 in 
transmitter circuit 210 can provide a modulated signal S1 
having a frequency of fc+fso. At this time, transmitter circuits 
(220 to 240) may still be disabled and provide modulated data 
signals (S2 to S4) having a high impedance state. Because 
transmitter circuits (220 to 240) are disabled, the data signals 
(D2 to D4) remain in a “don’t care” condition. 

[0054] At this time, the band pass ?lter 410 in receiver 
circuit 260 alloWs the modulated data signal S1 to pass 
through because the frequency of data signal S1 falls Within 
the band pass frequency BP1. Thus modulated data signal S1 
can be passed to the demodulator 420 of receiver circuit 260. 
Demodulator 420 removes the predetermined carrier fre 
quency fc to provide a demodulated data signal having a 
digital data modulating frequency fSO corresponding to a data 
Zero (i.e. a logic “0” level) to the data converter 430 of 
receiver circuit 260. Data converter 430 may detect the data 
modulating frequency fsO to provide a digital data Zero to data 
circuit 440. 

[0055] HoWever, because the frequency of data signal SI 
does not fall Within the band pass frequencies (BP2 to BP4) of 
band pass ?lters 410 in respective receiver circuits (270 to 
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290), data signal S1 is essentially blocked from passing to the 
respective frequency demodulators 420 and no data is 
received. 
[0056] At time t2, data circuit 310 in transmitter circuit 210 
can provide a data signal D1 that remains in the logic “0” level 
and the operation of transmitter circuit 210 and receiver cir 
cuit 360 can remain the same. HoWever, at time T2, transmit 
ter circuit 220 becomes enabled and data circuit 310 in trans 
mitter circuit 220 can provide a data signal D2 having a logic 
“1” level. Frequency modulator 320 in transmitter circuit 220 
can provide a modulated signal S2 having a frequency of 
fc+Af+fSl . At this time, transmitter circuits (330 and 340) may 
be disabled and provide modulated data signals (S3 and S4) 
having a high impedance state. Because transmitter circuits 
(330 and 340) are disabled, the data signals (D3 and D4) are 
in a “don’t care” condition. 

[0057] At this time, the band pass ?lter 410 in receiver 
circuit 260 alloWs the modulated data signal S1 to pass 
through because the frequency of modulated data signal S1 
falls Within the band pass frequency BP1 (hoWever, modu 
lated data signal S2 does not pass through because the fre 
quency of modulated data signal S2 does not fall Within the 
band pass frequency BP1). In this Way, modulated data signal 
S1 can be passed to the demodulator 420 of receiver circuit 
260. Demodulator 420 removes the predetermined carrier 
frequency fc to provide a signal having a digital data modu 
lating frequency fsl corresponding to a data one (i.e. a logic 
“1” level) to the data converter 430 of receiver circuit 260. 
Data converter 430 may detect the data modulating frequency 
fsl to provide a digital data one to data circuit 440. Also at this 
time, the band pass ?lter 410 in receiver circuit 270 alloWs the 
modulated data signal S2 to pass through because the fre 
quency of modulated data signal S2 falls Within the band pass 
frequency BP2 (hoWever, modulated data signal S1 does not 
pass through because the frequency of modulated data signal 
S1 does not fall Within the band pass frequency BP1). In this 
Way, modulated data signal S2 can be passed to the demodu 
lator 420 of receiver circuit 270. Demodulator 420 removes 
the predetermined carrier frequency fc+Af to provide a signal 
having a digital data modulating frequency fSl corresponding 
to a data one (i.e. a logic “1” level) to the data converter 430 
of receiver circuit 270. Data converter 43 0 may detect the data 
modulating frequency fsl to provide a digital data one to data 
circuit 440. 
[0058] HoWever, because the frequency of modulated data 
signals (S1 and S3) do not fall Within the band pass frequen 
cies (BP3 to BP4) of band pass ?lters 410 in respective 
receiver circuits (280 and 290), modulated data signals (S1 
and S2) are essentially blocked from passing to the respective 
frequency demodulators 420 and no data is received by 
receiver circuits (280 and 290). 
[0059] Note, at time t2, transmitter circuit 210 is transmit 
ting data through common data line 250 to receiver circuit 
260 at the same time transmitter circuit 220 is transmitting 
data through common data line 250 to receiver circuit 270. 

[0060] At time t3, data circuit 310 in transmitter circuit 210 
can provide a data signal D1 that transitions from a logic “0” 
level to the logic “1” level. Frequency modulator 320 in 
transmitter circuit 210 can provide a modulated signal SI 
having a frequency of fc+fsl . Also at this time, data circuit 310 
in transmitter circuit 220 can provide a data signal D2 that 
transitions from a logic “1” level to the logic “0” level. Fre 
quency modulator 320 in transmitter circuit 220 can provide 
a modulated signal S2 having a frequency of fc+Af+fSO. Also, 
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at time t3, transmitter circuit 230 becomes enabled and data 
circuit 310 in transmitter circuit 230 can provide a data signal 
D3 having a logic “1” level. Frequency modulator 320 in 
transmitter circuit 230 can provide a modulated signal S3 
having a frequency of fc+2Af+fS1. At this time, transmitter 
circuit 240 may be disabled and provide a modulated data 
signal S4 having a high impedance state. Because transmitter 
circuit 240 is disabled, the data signal D4 is in a “don’t care” 
condition. 

[0061] At this time, the band pass ?lter 410 in receiver 
circuit 260 alloWs the modulated data signal S1 to pass 
through because the frequency of modulated data signal S1 
falls Within the band pass frequency BP1 (hoWever, modu 
lated data signals (S2 and S3) do not pass through because the 
frequency of modulated data signals (S2 and S3) do not fall 
Within the band pass frequency BP1). In this Way, modulated 
data signal S1 can be passed to the demodulator 420 of 
receiver circuit 260. Demodulator 420 removes the predeter 
mined carrier frequency fc to provide a demodulated data 
signal having a digital modulating frequency fsl correspond 
ing to a data one (i.e. a logic “1” level) to the data converter 
430 of receiver circuit 260. Also at this time, the band pass 
?lter 410 in receiver circuit 270 alloWs the modulated data 
signal S2 to pass through because the frequency of modulated 
data signal S2 falls Within the band pass frequency BP2 
(hoWever, modulated data signals (S1 and S3) do not pass 
through because the frequency of modulated data signals (S1 
and S3) do not fall Within the band pass frequency BP2). In 
this Way, modulated data signal S2 can be passed to the 
demodulator 420 of receiver circuit 270. Demodulator 420 
removes the predetermined carrier frequency fc+Af to provide 
a demodulated data signal having a digital data modulating 
frequency fSO corresponding to a data Zero (i.e. a logic “0” 
level) to the data converter 430 of receiver circuit 270. Data 
converter 430 may detect the data modulating frequency fSO to 
provide a digital data Zero to data circuit 440.Also at this time, 
the band pass ?lter 410 in receiver circuit 280 alloWs the 
modulated data signal S3 to pass through because the fre 
quency of modulated data signal S3 falls Within the band pass 
frequency BP3 (hoWever, modulated data signals (S1 and S2) 
do not pass through because the frequency of modulated data 
signals (S1 and S2) do not fall Within the band pass frequency 
BP3). In this Way, modulated data signal S3 can be passed to 
the demodulator 420 of receiver circuit 280. Demodulator 
420 removes the predetermined carrier frequency fc+2Af to 
provide a demodulated data signal having a digital data 
modulating frequency fSl corresponding to a data one (i.e. a 
logic “1” level) to the data converter 430 of receiver circuit 
280. Data converter 430 may detect the data modulating 
frequency fsl to provide a digital data one to data circuit 440. 
[0062] HoWever, because the frequency of modulated data 
signals (S1 to S3) do not fall Within the band pass frequency 
BP4 of band pass ?lters 410 in respective receiver circuit 290, 
modulated data signals (S1 to S3) are essentially blocked 
from passing to the respective modulator 420 and no data is 
received by receiver circuit 290. 
[0063] Note, at time t3, transmitter circuit 210 is transmit 
ting data through common data line 250 to receiver circuit 
260 at the same time transmitter 220 is transmitting data 
through common data line 250 to receiver circuit 270 and 
transmitter circuit 230 is transmitting data through common 
data line 250 to receiver circuit 280. 

[0064] BetWeen times t3 and t4, data signals D1 to D3 may 
transition various times. When transitions occur, respective 
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modulated data signals (S1 to S3) may have increasing or 
decreasing frequencies accordingly, however, the frequencies 
of modulated data signals (S1 to S3) stay Within the respective 
band pass frequencies (BP1 to BP3). In this Way, the trans 
mitter circuits (210 to 230) can transmit data to the proper 
respective receiver circuits (260 to 290). 
[0065] At time t4, data circuit 310 in transmitter circuit 210 
can provide a data signal D1 that transitions remain at a logic 
“1”. Frequency modulator 320 in data circuit 210 can provide 
a modulated signal S1 having a frequency of fc+fsl. Also at 
this time, data circuit 310 in transmitter circuit 220 can pro 
vide a data signal D2 that has a logic “0” level. Frequency 
modulator 320 in data circuit 220 can provide a modulated 
signal S2 having a frequency of fc+Af+fSO. Data circuit 310 in 
transmitter circuit 230 can provide a data signal D3 that 
transitions from a logic “0” level to the logic “1” level. Fre 
quency modulator 320 in data circuit 23 0 can provide a modu 
lated signal S3 having a frequency of fc+2Af+fSl . Also, at time 
t4, transmitter circuit 240 becomes enabled and data circuit 
310 in transmitter circuit 240 can provide a data signal D4 
having a logic “0” level. Frequency modulator 320 in trans 
mitter circuit 240 can provide a modulated signal S4 having 
frequency of fc+3Af+fSO. 
[0066] At this time, the band pass ?lter 410 in receiver 
circuit 260 alloWs the modulated data signal S1 to pass 
through because the frequency of modulated data signal S1 
falls Within the band pass frequency BP1 (hoWever, modu 
lated data signals (S2, S3, and S3) do not pass through 
because the frequency of modulated data signals (S2, S3, and 
S3) do not fall Within the band pass frequency BP1). In this 
Way, modulated data signal S1 can be passed to the demodu 
lator 420 of receiver circuit 260. Demodulator 420 removes 
the predetermined carrier frequency fc to provide a signal 
having a digital data modulating frequency fsl corresponding 
to a data one (i.e. a logic “1” level) to the data converter 430 
of receiver circuit 260. Data converter 43 0 may detect the data 
modulating frequency fSl to provide a digital data one to data 
circuit 440. Also at this time, the band pass ?lter 410 in 
receiver circuit 270 alloWs the modulated data signal S2 to 
pass through because the frequency of modulated data signal 
S2 falls Within the band pass frequency BP2 (hoWever, modu 
lated data signals (S1, S3, and S4) do not pass through 
because the frequency of modulated data signals (S1, S3, and 
S4) do not fall Within the band pass frequency BP2). In this 
Way, modulated data signal S2 can be passed to the demodu 
lator 420 of receiver circuit 270. Demodulator 420 removes 
the predetermined carrier frequency fc+Af to provide a signal 
having a digital data modulating frequency fsO corresponding 
to a data Zero (i.e. a logic “0” level) to the data converter 430 
of receiver circuit 270. Data converter 43 0 may detect the data 
modulating frequency fSO to provide a digital data Zero to data 
circuit 440. Also at this time, the band pass ?lter 410 in 
receiver circuit 280 alloWs the modulated data signal S3 to 
pass through because the frequency of modulated data signal 
S3 falls Within the band pass frequency BP3 (hoWever, modu 
lated data signals (S1, S2, and S4) do not pass through 
because the frequency of modulated data signals (S1, S2, and 
S4) do not fall Within the band pass frequency BP3). In this 
Way, modulated data signal S3 can be passed to the demodu 
lator 420 of receiver circuit 280. Demodulator 420 removes 
the predetermined carrier frequency fc+2Af to provide a 
demodulated data signal having a digital data modulating 
frequency fsl corresponding to a data one (i.e. a logic “1” 
level) to the data converter 430 of receiver circuit 280. Data 
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converter 43 0 may detect the data modulating frequency fsl to 
provide a digital data one to data circuit 440. Also at this time, 
the band pass ?lter 410 in receiver circuit 290 alloWs the 
modulated data signal S4 to pass through because the fre 
quency of modulated data signal S4 falls Within the band pass 
frequency BP4 (hoWever, modulated data signals (S1, S2, and 
S3) do not pass through because the frequency of modulated 
data signals (S1, S2, and S3) do not fall Within the band pass 
frequency BP4). In this Way, modulated data signal S4 can be 
passed to the demodulator 420 of receiver circuit 290. 
Demodulator 420 removes the predetermined carrier fre 
quency fc+3Af to provide a demodulated data signal having a 
digital data modulating frequency fSO corresponding to a data 
Zero (i.e. a logic “0” level) to the data converter 430 of 
receiver circuit 290. Data converter 430 may detect the data 
modulating frequency fSO to provide a digital data Zero to data 
circuit 440. 

[0067] Note, at time t4, transmitter circuits (210 to 240) are 
all simultaneously transmitting data through common data 
line 250 to respective receiver circuits (260 to 290). 
[0068] According to the embodiment of FIGS. 2 to 7, any 
number of transmitter circuits (210 to 240) may simulta 
neously transmit data through a common data line 250 to 
respective receiver circuits (260 to 290). Although only four 
transmitter circuits (210 to 240) and four receiver circuits 
(260 to 290) are shoWn, there may be as many transmitter 
circuits (210 to 240) and receiver circuits (260 to 290) as can 
be accommodated by the operable frequency spectrum. The 
timing diagram of FIG. 7 illustrates that any of the respective 
transmitter circuits (210 to 240) may begin the transmission 
of their respective data at any time regardless of the simulta 
neous transmission of data by any other of the respective 
transmitter circuits (210 to 240) and the transmitted data may 
be received from common data line 250 at a respective 
receiver circuit (260 to 290) even When data is being simul 
taneously transmitted to any of the other receiver circuits (260 
to 290). 
[0069] Referring noW to FIG. 8, a block schematic diagram 
of a common data line sharing circuit according to an embodi 
ment is set forth and given the general reference character 
800. 
[0070] Common data line sharing circuit 800 can be inte 
grated on a single semiconductor device. Common data line 
sharing circuit 800 can include transmitter circuits (810 to 
840) and receiver circuits (860 to 890). Transmitter circuits 
(810 to 840) and receiver circuits (860 to 890) may share a 
common data line 850. Common data line 850 can be a data 
line Wiring using, for example, a metal Wiring layer or the like 
in a semiconductor device. 

[0071] Each transmitter circuit (810 to 840) may transmit 
coded data in a predetermined timing WindoW. Transmitter 
circuit 810 may transmit data that has coded data in a timing 
WindoW T1. Transmitter circuit 820 may transmit data that has 
coded data in a timing WindoW T2. Transmitter circuit 830 
may transmit data that has coded data in a timing WindoW T3. 
Transmitter circuit 840 may transmit data that has coded data 
in a timing WindoW T4. Timing WindoWs (T1, T2 , T3 and, T4) 
are different non-overlapping timing WindoWs. 
[0072] Each receiver circuit (860 to 890) include a timing 
monitoring operation. In this Way, each receiver circuit (860 
to 890) can receive coded data from a predetermined trans 
mitter circuit (810 to 840). Receiver circuit 860 may receive 
coded data in timing WindoW T1. Receiver circuit 870 may 
receive coded data in timing WindoW T2. Receiver circuit 880 
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may receive coded data in timing WindoW T3. Receiver circuit 
890 may receive coded data in timing WindoW T4. In this Way, 
transmitter circuits (810 to 840) can transmit coded data to a 
predetermined receiver circuit (860 to 890) along a common 
data line 850 by transmitting data at a respective predeter 
mined timing WindoW (T l to T4). 
[0073] Note although the common data line sharing circuit 
800 of FIG. 7, shoWs four transmitter circuits (810 to 740) and 
four receiver circuits (860 to 890), there may be any number 
of transmitter and/ or receiver circuits having predetermined 
timing WindoWs. 
[0074] Referring noW to FIG. 9, a block schematic diagram 
of a transmitter circuit according to an embodiment is set 
forth and given the general reference character 900. Trans 
mitter circuit 900 may be used as the transmitter circuits (810 
to 840) in the common data line sharing circuit 800 of FIG. 8. 
[0075] Transmitter circuit 900 can include a data circuit 
910, a coder circuit 920, and a timing circuit 930. Data circuit 
910 may provide data 912 to coder circuit 920. Coder circuit 
may provide coded data signal 932 during a predetermined 
timing WindoW TN determined by timing circuit 930. Coded 
data signal 932 can then be transmitted to the common data 
line (for example, common data line 850 of FIG. 8). 
[0076] Alternatively, a coder may code the data received 
from data circuit 910 and store it locally until it is transmitted 
during the allocated timing WindoW. 
[0077] Referring noW to FIG. 10, a block schematic dia 
gram of a receiver circuit according to an embodiment is set 
forth and given the general reference character 1000. 
Receiver circuit 1000 may be used as receiver circuits (860 to 
890) in the common data line sharing circuit 800 of FIG. 8. 
[0078] Receiver circuit 1000 can include a timing monitor 
circuit 1010, a decoder 1020, and a data circuit 1030. Timing 
monitor circuit 1010 can pass coded data 932 to decoder 1020 
during a predetermined timing WindoW TN. Decoder circuit 
1020 can receive the coded data 932 and provide output data 
1022 to data circuit 1030. By using timing monitor 1010 to 
provide a predetermined timing WindoW TN as a respective 
predetermined timing WindoW (T1 to T4), only the coded data 
transmitted from a transmitter circuit (810 to 840) can be 
received by a respective receiver circuit (860 to 890). 
[0079] Referring noW to FIG. 11, a common data line sig 
naling system according to an embodiment is set forth in a 
block schematic diagram and given the general reference 
character 1100. 
[0080] Common data line signaling system 1100 may 
include data transmitter/receiver circuits (TR-11 to TR-mn) 
and bridge circuits (BC1 to BCm). 
[0081] A column of data transmitter/receiver circuits (TR 
11 to TR-ln) may be connected to a common data line DL1. 
A column of data transmitter/receiver circuits (TR-21 to 
TR-2n) may be connected to a common data line DL2. A 
column of data transmitter/receiver circuits (TR-31 to TR-3n) 
may be connected to a common data line DL3. A column of 
data transmitter/receiver circuits (TR-m1 to TR-mn) may be 
connected to a common data line DLm, Where mInumber of 
common data lines and nInumber of data transmitter/receiver 
circuits connected to each common data line. 

[0082] Bridge circuit BC1 may have an input/ output termi 
nal connected to common data line DL1 and an input/ output 
terminal connected to a bridge line BL1. Bridge circuit BC2 
may have an input/ output terminal connected to bridge line 
BL1, an input output terminal connected to common data line 
DL2, and an input/output terminal connected to bridge line 
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BL2. Bridge circuit BC3 may have an input/ output terminal 
connected to bridge line BL2, an input/output terminal con 
nected to common data line DL3, and an input/output termi 
nal connected to bridge line BL3. Bridge circuit BCm may 
have an input/ output terminal connected to bridge line BL(m 
1) and an input output terminal connected to common data 
line DLm. 
[0083] Referring noW to FIG. 12 a block schematic diagram 
of a data transmitter/receiver circuit according to an embodi 
ment is set forth and given the general reference character 
1200. Data transmitter/receiver circuit 1200 may be used for 
each of data transmitter/receiver circuits (TR-11 to TR-mn). 
Data transmitter/receiver circuit 1200 may include a data 
transmitter circuit 1205 and a data receiver circuit 1235. 

[0084] Data transmitter circuit 1205 may include a data 
circuit 1210, a frequency modulator 1220, and a phase shifter 
1230. Data circuit 1210 may serially provide a stream of 
digital data 1212 at a predetermined clock frequency to fre 
quency modulator 1220. Frequency modulator 1220 may per 
form a frequency modulation operation on the stream of data. 
The frequency modulator may receive a base frequency 
modulation signal at a frequency of fc+(k—1)Af and a digital 
data modulating frequencies (f5O and fS1)Where k is from 1 to 
n and n is the number of transmitter circuits (TR-11 to TR 
mn) connected to a common data line (DL1 to DLm), fc may 
be a base carrier frequency, and Af may be a frequency spec 
trum spacing betWeen the modulated digital data signals. 
Phase shifter 1230 may then perform a phase shifting opera 
tion on the modulated data signal 1222 to provide a phase 
shifted modulated data signal Sxy. 
[0085] A resultant phase shifted modulated data signal Sxy 
can then be transmitted to a common data line (for example, 
a respective common data line (DL1 to DLm) of FIG. 11). 
[0086] Data receiver circuit 1235 may include a band pass 
?lter 1240, a demodulator circuit 1250, a data converter 1260, 
and a data circuit 1270. Band pass ?lter 1240 can receive 
phase shifted frequency modulated data Sxy from a common 
data line (for example, a respective common data line (DL1 to 
DLm) and may provide a band pass ?ltering function around 
a predetermined carrier frequency f”. In other Words, frequen 
cies around the predetermined carrier frequency f” are 
alloWed to pass to demodulator circuit 1250 While other fre 
quencies are attenuated and essentially do not pass through. 
By setting the predetermined carrier frequency f”, then only 
the modulated data from a transmitter circuit having the pre 
determined carrier frequency f” Will be transmitted to 
demodulator circuit 1250. Phase shifted frequency modu 
lated data Sxy can be received by a respective common data 
line (DL1 to DLm). 
[0087] Demodulator circuit 1250 receives the modulated 
data signal 1242 and removes the predetermined carrier fre 
quency f” to provide the demodulated data (i.e. the original 
data from data circuit 1210) to data converter 1260. The 
predetermined carrier frequency fk is fc+(k—1)Af, Where n:1 
to n and n is the number of data transmitter/receiver circuits 
(TR-11 to TRmn) connected to a respective common data line 
(DL1 to DLm). In this Way, demodulator circuit 1250 may 
provide a signal to data converter 1260 having only data 
modulating frequency fsl if the data is a data one and data 
modulating frequency fSO if the data is a data Zero. Data 
converter 1260 may detect the data modulating frequency (f5O 
or fsl) of the received signal to provide data (i.e. the stream of 
digital data 1212 originally provided by a data circuit 1210. 
Data converter 1260 may be an analog to digital converter. 
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[0088] In each column of data transmitter/receiver circuits 
(TR-11 to TR-ln, TR-21 to TR-2n, TR-31 to TR-3n, and 
TR-ml to TR-mn), the data transmitter circuit 1205 can oper 
ate at carrier frequency fk:fc+(k—l)Af, Where k :1 to n. In 
other Words, data transmitter/receiver circuits (TR-11, 
TR-21, TR-31, and TR-ml) may all operate at a carrier fre 
quency fIIfC, data transmitter/receiver circuits (TR-12, 
TR-22, TR-32, and TR-m2) may all operate at a carrier fre 
quency f2:fc+Af, data transmitter/receiver circuits (TR-13, 
TR-23, TR-33, and TR-m3) may all operate at a carrier fre 
quency f3:fc+2Af, data transmitter/receiver circuits (TR-14, 
TR-24, TR-34, and TR-m4) may all operate at a carrier fre 
quency f4:fc+3Af, and data transmitter/receiver circuits (TR 
ln, TR-2n, TR-3n, and TR-mn) may all operate at a carrier 
frequency fn:fc+(n—l)Af. In this Way, a carrier frequency may 
be identi?ed With a predetermined roW of data transmitter/ 
receiver circuits (TR-11 to TR-mn). 
[0089] In each data transmitter circuit 1205 for each data 
transmitter/receiver circuit (TR-11, TR-21, TR-31, and TR 
m1), phase shifter 1230 may provide a predetermined phase 
shift in accordance as to Which column of data transmitter/ 
receiver circuits (TR-11 to TR-ln, TR-21 to TR-2n, TR-31 to 
TR-3n, and TR-ml to TR-mn) is to receive the phase shifted 
modulated data Sxy. Each bridge circuit (BC1 to BCm) may 
include a phase ?lter circuit that only alloWs signals having 
the predetermined phase shift for the predetermined common 
data line (DL1 to DLm) pass through. 
[0090] For example, assuming data transmitter/receiver 
circuit TR-14 is transmitting data to be received by data 
transmitter/receiver circuit TR-m4. Data transmitter circuit 
1205 of transmitter receiver circuit TR-14 may provide phase 
shifted modulated data S14 having a carrier frequency f4:fc+ 
3Af and having a predetermined phase shift PSm (corre 
sponding to a phase shift that bridge circuit BCm passes to 
common data line DLm. Bridge circuit BC1 receives phase 
shifted modulated data S14 and drives phase shifted modu 
lated data S14 onto bridge line BL1. Bridge circuit BC2 can 
receive phase shifted modulated data S14. Because phase 
shifted modulated data S14 does not have a predetermined 
phase shift PS2 (corresponding to a phase shift that bridge 
circuit BC2 passes to common data line DL2), bridge circuit 
BC2 blocks phase shifted modulated data S14 from being 
passed to common data line DL2 and passes phases shifted 
modulated data S14 onto bridge line BL2. Bridge circuit BC2 
can receive phase shifted modulated data S14. Because phase 
shifted modulated data S14 does not have a predetermined 
phase shift PS3 (corresponding to a phase shift that bridge 
circuit BC3 passes to common data line DL3), bridge circuit 
BC3 blocks phase shifted modulated data S14 from being 
passed to common data line DL3 and passes phases shifted 
modulated data S14 onto bridge line BL3. Series connected 
bridge circuits continue to pass the phase shifted modulated 
data S14 to an adjacent bridge line While blocking phase 
shifted modulated data S14 to the corresponding data line 
until bridge circuit BCm receives the phase shifted modulated 
data S14 from bride line BLm-1. 

[0091] When bridge circuit BCm receives the phase shifted 
modulated data S14 having a predetermined phase shift PSm, 
the phase ?lter in bridge circuit BCm passes the phase shifted 
modulated data S14 onto common data line DLm. Because 
only data transmitter/receiver circuit TR-m4 has a data 
receiver circuit 1235 that includes a band pass ?lter 1240 
tuned to pass the predetermined frequency f4:fc+3Af, the 
phase shifted modulated data S14 may be passed to the 
demodulator circuit 1250 of data transmitter/receiver circuit 
TR-m4. HoWever, because phase shifted modulated data S14 
does not have a predetermined carrier frequency that band 
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pass ?lters 1240 of data transmitter/receiver circuits (TR-m1 
to TR-m3 and TR-mn) pass, phase shifted modulated data 
S14 may be essentially blocked from data transmitter/re 
ceiver circuits (TR-m1 to TR-m3 and TR-mn). 
[0092] At the same time that data transmitter/receiver cir 
cuit TR-14 is transmitting data to data transmitter/receiver 
circuit TR-m4, other data transmitter/receiver circuits may be 
transmitting data betWeen each other. For example, data 
transmitter/receiver circuit TR-32 may be transmitting data to 
any of data transmitter/receiver circuit (TR-12, TR22, or 
TRm2) by transmitting data at the predetermined carrier fre 
quency f2:fc+Af and having the corresponding predeter 
mined phase shift (PS1, PS2 or PSm). 
[0093] According to the embodiment of FIGS. 11 and 12, 
any number of data transmitter/receiver circuits (TR-11 to 
TR-mn) may simultaneously transmit data to a data transmit 
ter/receiver circuit (TR-11 to TR-mn) along the same roW in 
a simultaneous fashion by utiliZing a dedicated frequency 
spectrum identi?ed With a predetermined roW of data trans 
mitter/receiver circuits (TR-11 to TR-mn). 
[0094] Referring noW to FIG. 13, a block schematic dia 
gram of a data transmitter/receiver circuit is set forth and 
given the general reference character 1300. Data transmitter/ 
receiver circuit 1300 may be used for data transmitter/re 
ceiver circuits (TR-11 to TR-mn) in common data line sig 
naling system 1100 of FIG. 11. 
[0095] Data transmitter/receiver circuit 1300 may differ 
from data transmitter receiver circuit 1200 in that an ampli 
tude shifter 1330 may be included in data transmitter circuit 
1305 instead of phase shifter circuit 1230 of data transmitter 
circuit 1205. OtherWise, the structure and operation of data 
transmitter/receiver circuit 1300 may be the same as data 
transmitter/receiver circuit 1200 of FIG. 12. 
[0096] In the embodiment of FIG. 13, data transmitter cir 
cuit 1305 may provide amplitude shifted modulated data 
signal Sxy. In this case, each data line (DL1 to DLm) may 
only receive data from a bridge circuit BCm if the amplitude 
has a predetermine shift or modulation corresponding to the 
amplitude shift or modulation to be passed to the correspond 
ing common data line (DL1 to DLm). 
[0097] In yet another embodiment, a data transmitter/re 
ceiver circuit (TR-11 to TR-mn) of FIG. 11 may provide an 
address value to identify the common data line (DL1 to DLm) 
in Which the data is to be received by a respective data trans 
mitter/receiver circuit (TR-11 to TR-mn). In this case, each 
data line (DL1 to DLm) may only receive data from a bridge 
circuit BCm if the modulated data (S11 to Smn) includes the 
predetermined address value that alloWs the modulated data 
to be passed(S11 to Smn) to the corresponding common data 
line (DL1 to DLm). 
[0098] In yet another embodiment, a data transmitter/re 
ceiver circuit (TR-11 to TR-mn) of FIG. 11 may provide code 
value to identify the common data line (DL1 to DLm) in 
Which the data is to be received by a respective data transmit 
ter/receiver circuit (TR-11 to TR-mn). In this case, each data 
line (DL1 to DLm) may only receive data from a bridge 
circuit BCm if the modulated data (S11 to Smn) includes the 
predetermined code value that alloWs the modulated data to 
be passed(S11 to Smn) to the corresponding common data 
line (DL1 to DLm). 
[0099] Referring noW to FIG. 14, a block schematic dia 
gram of a common data line signaling system according to an 
embodiment is set forth and given the general reference char 
acter 1400. 

[0100] In the embodiment of FIG. 14, each bridge circuit 
(BC1 to BCm) may have a dedicated bridge line (BL1 to 
BLm). This may be accomplished by modifying the common 
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data line signaling system 1100 of FIG. 11 to include In 
bridge lines (BL1 to BLm) in parallel and connected to each 
bridge circuit (BCl to BCm) as illustrated in common data 
line signaling system 1400 of FIG. 14. 
[0101] In this case, based on coded information in the trans 
mitted signal, a respective bridge circuit (BCl to BCm) may 
transmit the modulated data signal Sxy to a predetermined 
bridge line (BL1 to BLm) to be received by a predetermined 
bridge circuit (BCl to BCm) and transmitted to the predeter 
mined bridge circuits (BCl to BCm) respective shared data 
line (DL1 to DLm). 
[0102] In the above embodiments, the predetermined phase 
shift, predetermined amplitude shift or modulation, predeter 
mined address value or predetermined code value, as just tWo 
examples, that identi?es the corresponding common data line 
(DL1 to DLm) in Which modulated data is to be passed may 
be conceptualized as including a parametric to the frequency 
modulated data being transmitted. 
[0103] In the embodiments, the frequency modulators (320 
and 1220) can include high frequency components such as 
bipolar junction transistors (BJTs), or the like, that have a 
high cut-off frequency, such as 30-50 GHZ. HoWever, other 
components, such as data circuit 310 may include insulated 
gate ?eld effect transistors (IGFETs) or junction ?eld effect 
transistors (JFETs), or the like, that may operate at loWer 
frequencies and With less current consumption. 
[0104] In an alternative embodiment, data may be pro 
grammed in the phase of the frequency modulated signal (S1 
to S4). For example, a frequency fn With a phase of Zero may 
represent a logic Zero and a phase of 31/2 may represent a logic 
one. 

[0105] Data transmitter/receiver circuits (TR-11 to TR-mn) 
may be referred to as data circuits. A data circuit may include 
a transmitter circuit and/or a receiver circuit like any of the 
transmitter circuits or receiver circuits described above. 
[0106] Reference in the description to “one embodiment” 
or “an embodiment” means that a particular feature, structure, 
or characteristic described in connection With the embodi 
ment is included in at least one embodiment of the invention. 
The appearance of the phrase “in one embodiment” in various 
places in the speci?cation do not necessarily all refer to the 
same embodiment. The term “to couple” or “electrically con 
nect” as used herein may include both to directly and to 
indirectly connect through one or more intervening compo 
nents. 

[0107] Further it is understood that the embodiments of the 
invention may be practiced in the absence of an element or 
step not speci?cally disclosed. That is an inventive feature of 
the invention may include an elimination of an element. 
[0108] While various particular embodiments set forth 
herein have been described in detail, the present invention 
could be subject to various changes, substitutions, and alter 
ations Without departing from the spirit and scope of the 
invention. Accordingly, the present invention is intended to be 
limited only as de?ned by the appended claims. 

What is claimed is: 
1. An integrated circuit (IC) device, comprising: 
a ?rst data transmission circuit coupled to provide ?rst data 

to a common data line; 

a second data transmission circuit coupled to provide sec 
ond data to the common data line While the ?rst data is 
being provided by the ?rst data transmission circuit; 

a ?rst receiver circuit coupled to receive the ?rst data from 
the common data line While essentially excluding 
receiving the second data; and 
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a second receiver circuit coupled to receive the second data 
from the common data line While essentially excluding 
receiving the ?rst data. 

2. The IC device of claim 1, Wherein: 
the ?rst data transmission circuit includes a ?rst frequency 

modulator circuit coupled to receive the ?rst data at a 
predetermined frequency and provide ?rst modulated 
data at a ?rst carrier frequency to the common data line; 
and 

the second data transmission circuit includes a second fre 
quency modulator circuit coupled to receive the second 
data at essentially the predetermined frequency and pro 
vide second modulated data at a second carrier fre 
quency to the common data line. 

3. The IC device of claim 2, Wherein: 
the ?rst receiver circuit includes a ?rst band pass ?lter 

coupled to the common data line, the ?rst band pass ?lter 
alloWing the ?rst carrier frequency to pass to a ?rst band 
pass ?lter output While essentially excluding the second 
carrier frequency from passing to the ?rst band pass ?lter 
output. 

4. The IC device of claim 3, Wherein: 
the second receiver circuit includes a second band pass 

?lter coupled to the common data line, the second band 
pass ?lter alloWing the second carrier frequency to pass 
to a second band pass ?lter output While essentially 
excluding the ?rst carrier frequency from passing to the 
second band pass ?lter output. 

5. The IC device of claim 4, Wherein: 
the ?rst band pass ?lter has a ?rst pass frequency range and 

the second band pass ?lter has a second pass frequency 
range and the ?rst pass frequency range and the second 
pass frequency range are non-overlapping. 

6. The IC device of claim 3, Wherein: 
the ?rst receiver circuit further includes a ?rst demodulator 

coupled to receive the ?rst band pass ?lter output and 
removing the ?rst carrier frequency to provide ?rst 
demodulated data at a ?rst demodulator output. 

7. The IC device of claim 4, Wherein: 
the second receiver circuit further includes a second 

demodulator coupled to receive the second band pass 
?lter output and removing the second carrier frequency 
to provide second demodulated data at a second 
demodulator output. 

8. The IC device of claim 2, Wherein: 
the ?rst data transmitter circuit includes a ?rst data circuit 

that serially transmits data at the predetermined fre 
quency to the ?rst frequency modulator and the prede 
termined frequency is substantially loWer than the ?rst 
carrier frequency. 

9. The IC device of claim 1, Wherein: 
the ?rst data transmission circuit and the second data trans 

mission circuit provide the ?rst and second data to the 
common data line simultaneously. 

10. An integrated circuit (IC) device, comprising: 
a ?rst data transmission circuit coupled to provide ?rst data 

to a common data line in a ?rst timing WindoW; 
a second data transmission circuit coupled to provide sec 

ond data to the common data line at a second timing 

WindoW; 
a ?rst receiver circuit coupled to receive the ?rst data from 

the common data line at the ?rst timing WindoW; and 
a second receiver circuit coupled to receive the second data 

from the common data line at a second timing WindoW. 
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11. The IC device of claim 10, wherein: 
the ?rst data transmission circuit includes a ?rst coder 

circuit coupled to receive the ?rst data and provide ?rst 
coded data to the common data line; and 

the second data transmission circuit includes a second 
coder circuit coupled to receive the second data and 
provide second coded data to the common data line. 

12. The IC device of claim 11, Wherein: 
the ?rst data transmission circuit includes a ?rst timing 

circuit that alloWs the ?rst coder circuit to provide the 
?rst coded data to the common data line during the ?rst 
timing WindoW; and 

the second data transmission circuit includes a second tim 
ing circuit that alloWs the second coder circuit to provide 
the second coded data to the common data line during 
the second timing WindoW. 

13. The IC device of claim 12, Wherein: 
the ?rst receiver circuit includes a ?rst decoder circuit 

coupled to receive the ?rst coded data from the common 
data line and provide ?rst decoded data at a ?rst decoder 
output; and 

the second data receiver circuit includes a second decoder 
circuit coupled to receive the second coded data from the 
common data line and provide second decoded data at a 
second decoder output. 

14. The IC device of claim 13, Wherein: 
the ?rst receiver circuit includes a ?rst timing monitor 

circuit that alloWs the ?rst decoder circuit to receive the 
?rst coded data and provide the ?rst decoded data essen 
tially during the ?rst timing WindoW; and 

the second receiver circuit includes a second timing moni 
tor circuit that alloWs the second decoder circuit to 
receive the second coded data and provide the second 
decoded data essentially during the second timing Win 
doW. 

15. A method of data transmission using a common data 
line on an integrated circuit (IC) device, including the steps 
of: 

providing ?rst data by a ?rst transmitter circuit to a com 
mon data line; 

providing second data by a second transmitter circuit to the 
common data line While providing the ?rst data to the 
common data line; and 

receiving the ?rst data by a ?rst receiver circuit While 
essentially excluding receiving the second data by the 
?rst receiver circuit. 

16. The method of claim 15, further including the step of: 
receiving the second data by a second receiver circuit While 

essentially excluding receiving the ?rst data by the sec 
ond receiver circuit. 

17. The method of claim 15, Wherein: 
the step of providing the ?rst data includes receiving 

unmodulated ?rst data and using frequency modulation 
at a ?rst carrier frequency to provide ?rst frequency 
modulated data as the ?rst data. 

18. The method of claim 17, Wherein: 
the step of providing the ?rst data further includes provid 

ing a digital data modulating frequency in accordance 
With a data value of the unmodulated ?rst data as the ?rst 
frequency modulated data. 

19. The method of claim 17, Wherein: 
the step of providing the second data includes receiving 

unmodulated second data and using frequency modula 
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tion at a second carrier frequency to provide second 
frequency modulated data as the second data. 

20. The method of claim 19, Wherein: 
the step of receiving ?rst data by a ?rst receiver circuit 

includes receiving the ?rst frequency modulated data by 
a ?rst band pass ?lter that essentially excludes the sec 
ond frequency modulated data. 

21. The method of claim 20, further including the step of: 
demodulating the ?rst frequency modulated data to pro 

vide ?rst demodulated data. 
22. The method of claim 20, further including the step of: 
receiving the second data by a second receiver circuit While 

essentially excluding the second data. 
23. The method of claim 22, Wherein: 
the step of receiving second data by the second receiver 

circuit includes receiving the second frequency modu 
lated data by a second band pass ?lter that essentially 
excludes the ?rst frequency modulated data. 

24. The method of claim 23, further including the step of: 
demodulating the second frequency modulated data to pro 

vide second demodulated data. 
25. A method of simultaneous data transmission in a sys 

tem including a plurality of common data lines, including the 
steps of: 

providing ?rst data to a ?rst common data line from a ?rst 
data circuit of a ?rst plurality of data circuits coupled to 
the ?rst common data line, the ?rst data to be received by 
a second data circuit of a second plurality of data circuits 
coupled to a second common data line; and 

providing second data to any one of the plurality of com 
mon data lines from a third data circuit, the second data 
to be received by a fourth data circuit of the ?rst plurality 
of data circuits While the ?rst data circuit is providing the 
?rst data to the ?rst common data line. 

26. The method of claim 25 Wherein: 
providing the ?rst data includes providing the ?rst data as 

a ?rst frequency modulated data to the ?rst common data 
line. 

27. The method of claim 26, further including the step of: 
including a parametric to the ?rst frequency modulated 

data that identi?es the second common data line. 
28. The method of claim 27, Wherein: 
the parametric includes a predetermined phase shift. 
29. The method of claim 27, Wherein: 
the parametric includes a predetermined amplitude modu 

lation. 
30. The method of claim 27, Wherein: 
the parametric includes a predetermined address value. 
31. The method of claim 27, Wherein: 
the parametric includes a predetermined code value. 
32. The method of claim 25 Wherein said system is an 

integrated circuit device. 
33 . A simultaneous data transmitting and receiving system, 

comprising: 
a plurality of common data lines, each common data line 

coupled to a plurality of data circuits Wherein ?rst data is 
transmitted from a ?rst data circuit on a ?rst common 
data line of the plurality of common data lines to a 
second data circuit on a second common data line of the 
plurality of common data lines While second data is 
transmitted from a third data circuit on the second com 
mon data line. 
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34. The system of claim 33, wherein: 
the ?rst data circuit includes a ?rst frequency modulator 

circuit coupled to receive the ?rst data and to thereafter 
provide the ?rst data as a ?rst frequency modulated data 
to the ?rst common data line. 

35. The system of claim 34, Wherein: 
the ?rst data circuit includes a phase shifter circuit coupled 

to receive the ?rst frequency modulated data and to 
thereafter provide the ?rst data as a ?rst phase shifted 
frequency modulated data to the ?rst common data line. 

36. The system of claim 35, further including: 
at least one bridge circuit coupled betWeen the ?rst com 
mon data line and the second common data line. 

37. The system of claim 36, Wherein: 
the bridge circuit includes a ?rst phase ?lter and passes the 

?rst phase shifted frequency modulated data to the sec 
ond common data line if the ?rst phase shifted frequency 
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modulated data has essentially a ?rst predetermined 
phase. 

38. The system of claim 34, Wherein: 
the ?rst data circuit includes an amplitude modulating cir 

cuit coupled to receive the ?rst frequency modulated 
data and to thereafter provide the ?rst data as a ?rst 
amplitude shifted frequency modulated data to the ?rst 
common data line. 

39. The system of claim 38, further including: 
at least one bridge circuit coupled betWeen the ?rst com 
mon data line and the second common data line. 

40. The system of claim 39, Wherein: 
the bridge circuit includes a ?rst amplitude ?lter and passes 

the ?rst amplitude shifted frequency modulated data to 
the second common data line if the ?rst amplitude 
shifted frequency modulated data has essentially a ?rst 
predetermined amplitude. 

* * * * * 


